SUMMARY
ONE of the challenging problems concerning atherosclerosis is the influence of sex upon its incidence, progress, and complications. Extensive documentation suggests that clinical coronary disease occurs from five to ten times as often in men as in women. [1] [2] [3] [4] [5] [6] In contrast to the evidence that clinical coronary disease is more common in males, the literature is much less convincing regarding the status of pathologically documented coronary atherosclerosis in the two sexes. A number of statistical studies of the frequency of coronary atherosclerosis carried out in North America and Europe indicate that atherosclerosis occurs at an earlier age and is more extensive in males than in females.7 '3 During the third through the fifth decades of life, the severity of atherosclerosis in men has been established to be twice that of women.9' 11, 12, 14-16 The frequency of coronary atherosclerosis in the From the Division of Neurology, University of Minnesota Medical School, Minneapolis, Minnesota. Supported by Grant NBO 3664 from the National Institutes of Health.
Circulafion, Volume XXXVIII, Lipid changes sexes apparently becomes equal in the older age groups, varying in different reports from age 5014 16 17 to age 70. 8 It is apparent, from a review of the literature, that in the North American population there appears to be a definite difference in the frequency and severity of coronary atherosclerosis in the sexes, with the males being more severely implicated. However, this situation does not necessarily hold true for atherosclerosis in all vessel groups. In most reports, the aorta does not seem to follow the same pattern as the coronary arteries. 16 18, 19 Since there appears to be a difference in the atherosclerotic process in each of the artery groups within the body, one cannot form any definite conclusions regarding atherosclerosis of the cerebral arteries from reports now available on other artery groups. It was, therefore, felt of value to undertake a comprehensive study of atherosclerosis in the cerebral arteries in a large series of autopsied cases. A review of the available literature on atherosclerosis of the cerebral arteries offered little conclusive information, since The distributions of total vessel scores by sex is presented in figure 5 . The fifth, twentyfifth, fiftieth (median), seventy-fifth, and ninety-fifth percentiles were determined for each 10-year age group. These percentile points were plotted at the midpoints of each 10-year age interval, and the lines connecting equal percentile points represent curves for all ages. The number of cases by 10-year age groups and sex are given in table 2.
The comparison between percentile curves for males and females shows that males have higher cerebral atherosclerosis scores than females for a given age until the eighth decade, when all female percentile curves cross those for males; in the oldest age group the percentile scores for females are consistently higher than those for males. The largest sex difference is found in the ninety-fifth percentiles in the fourth and fifth decades, indicating that the males have a considerably higher degree of cerebral atherosclerosis than the females in these age groups. The largest differences between median scores occur in the sixth decade and in the age group 80 years and older. In the sixth decade the median value for males is 6 and that for females is figure 6 , where the percentage of zero scores in each age group is shown for both sexes.
Cerebral atherosclerosis first becomes apparent in both sexes in the first decade of life. Our youngest female patient was a premature infant 2 days old who had seven fairly extensive and grossly visible plaques of sclerosis in the circle of Willis involving both middle cerebral arteries, both posterior cerebral arteries, and the basilar artery. Our youngest male was a 7-year old boy with congenital heart disease. He had five distinct plaques in various branches of the circle. Cerebral atherosclerosis remains relatively infrequent but somewhat equal in the sexes through the first three decades of life ( fig. 6 ). It then increases fairly rapidly in both sexes, but more so in the male, so that from the fourth through the sixth decades of life approximately 20% more of the male population reveal The frequency of zero scores for cerebral atherosclerosis by decades in the two sexes, as observed in 5,033 consecutive autopsies in a Minnesota population.
-.o. Figure 8 Median vessel scores for diabetic and nondiabetic males and females. In the fifth and sixth decades the diabetic female has higher median vessel scores than even the diabetic male. and Europe is more frequent and more extensive in males than in females between the ages of 30 and 60.
Conclusions from the study of the possible sex influence on atherosclerosis of the cerebral arteries carried out in 5,033 consecutive autopsies by means of a special well-standardized coding technique are as follows:
1. Cerebral atherosclerosis can be detected in the first decade of life in both sexes and is of equal frequency in men and women through the first three decades of life.
2. From the fourth to the sixth decades of life, cerebral atherosclerosis is considerably more frequent and severe in males. During this period there is a lag in the atherosclerotic process in the females by a period of 15 years.
3. After the sixth decade of life, the atherosclerotic process increases rapidly in the females, so that by the ninth decade of life the females have more cerebral atherosclerosis than the males. 4 . Diabetes is strongly atherogenic. Diabetic females have considerably more cerebral atherosclerosis than the normal male, and beyond the fourth decade they have as much or more involvement as the diabetic male.
5. A number of factors may play a role in the sex influence upon atherosclerosis: (a) a difference in the lipid composition of plasma of men and women; (b) a physiological depression of plasma total cholesterol and the plasma cholesterol-phospholipid ratio by endogenous estrogens; and (c) a structural difference in the arteries of males and females.
